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ABSTRACT: 

PROBLEM TO BE SOLVED: To enhance the measuring accuracy 
of the concentration and temp, of molecules to be measured 
by determining the fluorescent intensity emitted from the 
molecules using a CCD camera, and subjecting the obtained 
intensity to a normalizing calculation process using a 
fluorescent intensity given by a sensor. 

SOLUTION: A pulse laser for energization 21 energizes a 
variable wavelength laser 22 to emit a laser beam 24, and a 
synch, signal is fed to a sensor 28 and a CCD camera 3 0 
through a synch, line 31, and the intensity of the 
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fluorescent beam emitted by a fluorescent substance applied 
to a glass plate 27 and the intensity of fluorescent beam 
emitted by molecules to be measured which are energized 
with the laser beam 24 cast onto the measuring field 26 are 
sensed and fed to a computer 32. The computer 32 performs a 
normalizing calculation process such that the fluorescent 
intensity of the molecules in the field 26 given from the 
camera 3 0 is divided by the fluorescent intensity given 
from the sensor 28, and the obtained quotient is displayed 
and emitted as the concentration or temp, of the molecules 
in the field 26. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing which illustrates the outline configuration of the metering device concerning one gestalt of 
operation of this invention. 

[Drawing 2] Drawing showing the outline configuration of the two-dimensional concentration metering device using 
general laser induced fluorescence. 

[Drawing 3] Drawing having shown the configuration which combines with drawing 2 and measures the intensity 
distribution of a laser beam. 
[Description of Notations] 
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— Pulse laser for excitation 


22 


- Tunable laser 
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— Beam expander 
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— Laser beam 


25 


— Beam splitter 


26 


- Measuring space 


27 


— Glass plate 


28 


— Detector 


29 


--Lens 


30 


-- CCD camera 


31 


— Synchronous Rhine 


32 


- Computer 
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(54) MEASURING DEVICE USING LASER BEAM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance the measuring accuracy of 
the concentration and temp, of molecules to be measured by 
determining the fluorescent intensity emitted from the molecules using 
a CCD camera, and subjecting the obtained intensity to a normalizing 
calculation process using a fluorescent intensity given by a sensor. 
SOLUTION: A pulse laser for energization 21 energizes a variable 
wavelength laser 22 to emit a laser beam 24, and a synch, signal is 
fed to a sensor 28 and a CCD camera 30 through a synch, line 31 , 
and the intensity of the fluorescent beam emitted by a fluorescent 
substance applied to a glass plate 27 and the intensity of fluorescent 
beam emitted by molecules to be measured which are energized with 
the laser beam 24 cast onto the measuring field 26 are sensed and 
fed to a computer 32. The computer 32 performs a normalizing 
calculation process such that the fluorescent intensity of the molecules 

in the field 26 given from the camera 30 is divided by the fluorescent intensity given from the sensor 28, 
and the obtained quotient is displayed and emitted as the concentration or temp, of the molecules in the 
field 26. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the metering device using the laser beam which performs 
measurement of two-dimensional temperature or concentration etc. using laser induced fluorescence. 
[0002] 

[Description of the Prior Art] Laser induced fluorescence (it is called "LIF" for short below) is the technique of 
irradiating measuring space by the laser beam with the same frequency as the absorption line which the measured 
molecule has, and obtaining a signal light required for concentration and thermometry. 

[0003] The outline configuration of the two-dimensional concentration metering device using the conventional LIF is 
shown in drawing 2 . The pulse laser 1 for excitation oscillates the tunable laser 2, such as dye laser, and carries out 
outgoing radiation of the laser beam of the wavelength corresponding to the electronic energy difference of a measured 
molecule in this drawing. After this laser beam is made into the shape of a sheet by the beam expander 3, incidence of 
it is carried out to the measuring space 8. 

[0004] It is condensed with a lens 4, and the fluorescence produced from the measured molecule excited by the laser 
beam 7 irradiated by this measuring space 8 is picturized and measured with CCD camera 5. At this time, synchronous 
Rhine 6 for taking the oscillation of laser and the synchronization of an image pick-up from the pulse laser 1 for 
excitation to CCD camera 5 is arranged. 

[0005] Since the concentration of the above-mentioned measured molecule is proportional to the fluorescence intensity 
in the measuring space 8, the concentration of a measured molecule is determined by fluorescence intensity, but since 
this fluorescence intensity is proportional also to the reinforcement of a laser beam 7 at coincidence, it will be 
necessary to amend the laser beam intensity distribution in the measurement field to which the laser beam 7 is 
irradiated. 

[0006] and as an approach of measuring the intensity distribution of a laser beam 7 conventionally The approach of 
using the Rayleigh-scattering light (a laser beam and molecule scattered light of this wavelength) from air, Or as shown 
in drawing 3 , the beam splitter 1 1 which branches in a part of laser beam 7 is formed in the latter part of the beam 
expander 3. After making brightness with the sufficient convenience for photography decrease the laser beam 7 which 
branched by this beam splitter 1 1 with a filter 12, the approach of picturizing with CCD camera 13 and detecting 
reinforcement from that brightness etc. was. 
[0007] 

[Problem(s) to be Solved by the Invention] However, it faced measuring laser beam reinforcement, and by the approach 
of using the Rayleigh-scattering light from the above-mentioned measuring space, buffer gases, such as air, needed to 
be introduced into measuring space, and laser beam intensity distribution were not able to be searched for, introducing 
a measured molecule. 

[0008] Moreover, by the approach of branching a laser beam 7 by the beam splitter 1 1 shown by above-mentioned 
drawing 3 , and measuring the branched laser beam with direct CCD camera 13, problems, such as interference, were 
produced in the measurement section of CCD camera 13, and there was an inclination to be easy to generate an error. 
[0009] This invention was made in view of the above actual condition, and the place made into the purpose is by 
measuring the intensity distribution of a laser beam in a high precision to offer the metering device using the laser beam 
which can measure the concentration of the measured molecule in measuring space, and temperature in a high precision 
as a result, introducing a measured molecule. 
[0010] 

[Means for Solving the Problem] Namely, the beam expander which this invention outputs a sheet-like laser beam and 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 12/20/06 
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irradiates the measured molecule of measuring space, The 1st measurement means which carries out incidence of the 
fluorescence which the above-mentioned measured molecule emits by the exposure of a laser beam, and measures 
fluorescence intensity, The beam splitter which prepares between the above-mentioned beam expander and the above- 
mentioned measuring space, and branches in a part of laser beam, The 2nd measurement means which measures the 
fluorescence intensity which carries out incidence of the laser beam which branched by the above-mentioned beam 
splitter to the glass plate with which the fluorescent material was applied, and is emitted from this fluorescent material, 
It has a normalization means to normalize the fluorescence intensity which the measured molecule in the measuring 
space obtained with the measurement means of the above 1st by the fluorescence intensity obtained with this 2nd 
measurement means emits. 

[001 1] Since the above-mentioned normalization means can amend laser beam intensity distribution and it can ask for 
the fluorescence intensity of a measured molecule by considering as such a configuration, concentration, temperature, 
etc. of a measured molecule are measurable in a very high precision. 
[0012] 

[Embodiment of the Invention] Hereafter, the metering device using the laser beam concerning one gestalt of operation 

of this invention is explained with reference to a drawing. The outline configuration is illustrated, the pulse laser 21 for 

excitation oscillates the tunable laser 22, such as dye laser, and drawing 1 carries out outgoing radiation of the laser 

beam of the wavelength corresponding to the electronic energy difference of a measured molecule. 

[0013] The laser beam 24 by which outgoing radiation was carried out from this tunable laser 22 branches at a fixed 

rate that that part was beforehand set up by the beam splitter 25 after being made the shape of a sheet by the beam 

expander 23, and incidence of the laser beam which remained is carried out to the glass plate 27 with which the 

branched laser beam applied the fluorescent material to the measuring space 26 as it was, respectively. 

[0014] This glass plate 27 is attached to the detector 28 which becomes with a CCD line sensor, and a detector 28 

detects the reinforcement of the fluorescence generated from the fluorescent material applied to the glass plate 27 as a 

thing showing the intensity distribution of a laser beam 24. 

[0015] It is condensed with a lens 29, and the fluorescence produced from the measured molecule excited on the other 
hand by the laser beam 24 irradiated by the above-mentioned measuring space 26 is picturized and measured with CCD 
camera 30. 

[0016] However, synchronous Rhine 31 is arranged from the above-mentioned pulse laser 21 for excitation to the 
above-mentioned detector 28 and CCD camera 30, and the signal for taking the oscillation of laser, and detection and 
the synchronization of an image pick-up through this synchronous Rhine 31 is sent. 

"[0017] And both the fluorescence intensity according to the intensity distribution of the laser beam 24 detected with the 
detector 28 and the fluorescence intensity in the measuring space 8 obtained with CCD camera 30 are sent to a 
computer 32. 

[0018] By computer 32, by carrying out the normalized arithmetic of the fluorescence intensity which the measured 
molecule in the measuring space 26 obtained with CCD camera 30 emits using the fluorescence intensity obtained with 
the detector 28, amendment to the output of CCD camera 30 is performed, and a display output is carried out in quest 
of the concentration or temperature of a measured molecule in the measuring space 26 from the result of an operation. 
[0019] While it is in the above configurations, the pulse laser 21 for excitation excites tunable laser 22 and outgoing 
radiation of the laser beam is carried out A synchronizing signal is sent out to a detector 28 and CCD camera 30 
through synchronous Rhine 31. The reinforcement of the fluorescence generated from the fluorescent material applied 
to the glass plate 27 and the reinforcement of the fluorescence produced from the measured molecule excited by the 
laser beam 24 irradiated by the above-mentioned measuring space 26 are made to detect, respectively, and it is made to 
send out to a computer 32. 

[0020] A computer 32 performs the normalized arithmetic which does the division of the fluorescence intensity which 
the measured molecule in the measuring space 26 obtained with CCD camera 30 by making into a divisor fluorescence 
intensity obtained with the detector 28 emits, and carries out the display output of the quotient as the concentration or 
temperature of the measured molecule in the measuring space 26. 

[0021] In this case, having made into the divisor reinforcement of the fluorescence generated from the fluorescent 
material applied to the glass plate 27 By doing the division to the fluorescence intensity which is because this 
fluorescence intensity is proportional to the intensity distribution of a laser beam 24, and the measured molecule in the 
measuring space 26 emits using such a divisor The concentration or temperature of a measured molecule in the 
measuring space 26 can be measured now in a very high precision which performed normalization based on the 
intensity distribution of a laser beam 24. 
[0022] 
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[Effect of the Invention] As stated above, the metering device using the laser beam [ according to this invention ] which 
can measure the concentration of the measured molecule in measuring space and temperature in a high precision as a 
result by measuring the intensity distribution of a laser beam in a high precision, introducing a measured molecule can 
be offered. 



[Translation done.] 
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fluorescent beam emitted by a fluorescent substance applied 
to a glass plate 27 and the intensity of fluorescent beam 
emitted by molecules to be measured which are energized 
with the laser beam 24 cast onto the measuring field 26 are 
sensed and fed to a computer 32. The computer 32 performs a 
normalizing calculation process such that the fluorescent 
intensity of the molecules in the field 26 given from the 
camera 30 is divided by the fluorescent intensity given 
from the sensor 28, and the obtained quotient is displayed 
and emitted as the concentration or temp, of the molecules 
in the field 26. 
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